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LOCK APPARATUS 

The present disclosure relates to the subject matter 
contained in Japanese Patent Application No . 2002-323616 filed 
5 on November 7 , 2002 and Japanese Patent Application 

No. 2003-364097 filed on October 24, 2003, which axe incorporated 
herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

10 1. Field of the Invention 

The present invention relates to a lock apparatus used 
in, for example, a glove box, which is axially supported to 
be rotatable, on an instrument panel of a vehicle. 
2. Description of the Related Art 

15 Although not specifically illustrated, JP-A~Hei . 4-60079 

discloses a lock apparatus in which a pair of left and right 
link levers are supported axially to be rotatable, inside a 
housing provided by a glove box, thereby to fix a pair of slide 
pins, which go in and out at lock holes defined in the instrument 

20 panel, to an upper end portion of each of left and right link 
levers. A tension coil spring, which normally urges the 
respective left and right slide pins in directions of engaging 
into the lock holes, is mounted between lower end portions of 
the left and right link levers. 

25 Further, in a state of closing the glove box, front end 
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portions of the slide pins fixed to the upper end portions of 
the respective left and right link levers are engaged into the 
corresponding left and right lock holes on the instrument panel 
to lock the glove box at a closed position. In the case of 
5 opening the glove box by releasing the locked state, when 
respective projected arms provided to be opposed to middle 
portions of the pair of left and right link levers are pushed 
down against urge spring pressure of the tension coil spring 
by a swing operation of an operation handle, the respective 

10 left and right link levers are rotated in a direction reverse 
to the urging direction to retract the front end portions of 
the slide pins from the lock holes. Therefore, it becomes 
possible to move the glove box in an opening direction. 

Although not specifically illustrated, U.S. Patent 

15 No. 4, 781,407 discloses another lock apparatus having the 

following configuration. A pair of inner cylindrical members 
formed cam grooves thereon is provided on the grove box main 
body movably. The respective inner cylindrical members are 
connected with a pair of slide pins going in and out lock holes 

20 defined in an instrument panel . A compression coil spring for 
urging the left and right slide pins normally in directions 
of engaging into the lockholes is mounted between the respective 
inner cylindrical members. On the other hand, on an operation 
handle, outer circular arc members being fitted to the inner 

25 cylindrical members to have the same axis and a pair of projected 
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portions moving along groove edges of the cam grooves are 
provided- 

Further, in a state of closing the glove box, front end 
portions of the slide pins are engaged into the left and right 
5 lock holes on the instrument panel to lock the glove box at 
the closedposit ion since the pro j ectedportions on the operation 
handle are located on the inner sides of the corresponding cam 
grooves* In the case of opening the glove box by releasing 
the locked state, when the pro j ected portions on the operation 

10 handle are shifted to outer sides of the cam grooves of the 
inner cylindrical member by operating to swing the operation 
handle, the left and right inner cylindrical members are moved 
in directions of approaching each other against urge pressure 
of the compression springs. Thereby, the front end portions 

IS of the respective slide pins are retracted from the lock holes - 
Therefore, it becomes possible to move the glove box in an opening 
direction thereby. 

Further, JP-A-2003-13647 discloses still another lock 
apparatus having the following configuration . A pair of outer 

20 cylindrical members formed cam grooves thereon are integrally 
provided on an operation handle. On the other hand, the inner 
cylindrical members having projected portions moving along 
groove edges of the cam grooves are fitted into the respective 
outer cylindrical members concentrically. The respective 

25 inner cylindrical members are connected with slide pins going 
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in and out lock holes defined in an instrument panel. A 
compression coil spring for normally urging each slide pin in 
a direction of engaging with each lock hole is mounted in each 
outer cylindrical member. 
5 In a state of closing the glove box main body, since the 

projected portions on the inner cylindrical members are 
positioned on outer sides of the cam grooves, front end portions 
of the left and right slide pins are engaged with the lock holes 
on the instrument panel to lock the glove box main body at a 

10 closed position thereof. In the case of opening the glove box 
main body by releasing the locked state, when the projected 
portions on the inner cylindrical members are moved to inner 
sides of the cam grooves of the outer cylindrical members by 
a swing operation of the operation handle, the left and right 

15 inner cylindrical members are moved in directions of being 
adjacent with each other against an urge spring pressure of 
the compression coil springs* Thereby, the front end portions 
of the respective slide pins are retracted from the lock holes. 
Therefore, it becomes possible to move the glove box main body 

20 in an opening direction. 

Therefore, in the lock apparatus disclosed in 
JP-A-Hei . 4-60079, there is an advantage of simply achieving 
a locked state and a lock released state at both sides of the 
glove box, on the other hand. However, since the pair of left 

25 and right slide pins are fixed to the corresponding link levers, 



4 



03-1 1- 5; 4:59PM;N6B 



McGINN & GIBB 



;81 35561 3954 



# 7/ 69 



for example, when the glove box per se is destroyed, the slide 
pin cannot be easily removed from the link lever. Therefore, 
needless to say that it is impossible to reuse the slid pin. 
In addition, since it is impossible to detach the housing 
5 containing the link lever therein and the operation handle from 
the glove box due to this fact, it is also impossible to reuse 
them. Particularly, a cylinder lock is provided at a vicinity 
of the housing and the operation handle. Therefore, if the 
cylinder lock is reused, it is necessary to destroy the housing 

10 and the operation handle* 

In the lock apparatus disclosed in U*S. Patent 
No. 4, 781, 4107 and JP-A-2003-13 647 , the front end portions of 
the slide pins can be retracted from the lock holes on the 
instrument panel by converting swing movement of the operation 

15 handle into linear movement- However, when an operator lets 
go the operation handle after bringing the glove box main body 
into the opened state under such a configuration, a constraining 
state between the projected portions and the cam grooves is 
released and the slide pins are projected in directions of the 

20 lock holes rapidly by receiving the urge spring pressure of 
the compression coil springs. Thereby, it is often feared to 
emit large impact sound because stoppers restricting a 
projection amount of the slide pins collide each other. 
Therefore, the operator is reminded of breakage of the lock 

25 apparatus to give an uneasy feeling, a distrustful feeling or 
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an unpleasant feeling. 

Further, such fear may occur when the slide pins are 
projected into the lock holes under closing the glove box main 
body in the opened state. 

5 

. SUMMARY OF THE INVENTION 
The invention has been developed in order to effectively 
resolve the above described problems involved with the lock 
apparatus of the prior art. According to a first aspect of 

10 the invention, a lock apparatus attaches a container member 
to a support member openably. The lock apparatus includes a 
operation handle; a pair of springs, which are movably supported 
by the container member; a pair of slide pins, which are urged 
in directions of lock holes defined on the support member by 

15 the springs, respectively; and a pair of cam members to which 
rear end portions of the slide pins are fitted, respectively, 
to urge each slide pin to pro j ect and retract . When the operation 
handle is operated in a swing manner, a front end portion of 
each slide pin is retracted from each lock hole of the support 

20 member against pressure of each spring. Engagement holes are 
defined on the opposed surfaces of each front end portion of 
the cam member having a cylindrical portion. Each rear end 
portion of the slide pin is formed in a bifurcated structure 
to have elastic pieces . Each of elastic pieces has a protrusion 

25 for detachably engaging with each of engagement holes. 
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According to a second aspect of the invention, on the 
premise of the first aspect, the rear end portions of the slide 
pins are connected to the cam members to be swingable. 

According to a third aspect of the invention, on the premise 
5 of the first or second aspect , a stopper piece is provided between 
the elastic pieces of each slide pin. An elastic contact piece 
fox' ela r stically, contacting with the stopper piece is formed 
on a surface of each cammernber, which corresponds to the stopper 
piece. 

0 According to a fourth aspect of the invention, on the 

premise of the third aspect, a rib wall for preventing erroneous 
assembly is formed on a inner side surface of each cam member, 
which is opposed to the elastic contact piece of each cam member . 

According to a fifth aspect of the invention, on the premise 

5 of the first aspect, the lock apparatus further includes an 
outer cylindrical member continuously formed on one of the 
operation handle and the slide pin; and an O-ring, which 
slide-contacts with the outer cylindrical member and the inner 
cylindrical portion of the cam member simultaneously. 

0 Accordingto a sixth aspect of the invention, onthepremise 

of the fifth aspect, the cylindrical portion of the cam member 
includes a containing groove to which the O-ring is attached. 
According to a seventh aspect of the invention, on the 
premise of the sixth aspect/ the containing groove is formed 

5 in an recessed shape to isolate the O-ring. 



7 



03-11- 5;'4:59PM;NGB 



IcGINN & GIBB ;81355613954 



# 10/ 69 



According to an eighth aspect of the invention, on the 
premise of the sixth aspect, a cam groove is formed on the 
cylindrical portion of the cam member. A projected portion is 
formed on the outer cylindrical member. The projected portion 
5 moves in the cam groove. The containing groove communicates 
with the cam groove - 

According to a ninth aspect of the invention, on the premise 
of the fifth aspect, the outer cylindrical member has a bottom 
surface . A cam groove is formed on one of the cylindrical portion 

10 of the cammember and the outer cylindrical member . A pro jected 
portion is formed on the other of the cylindrical portion of 
the cammember and the outer cylindrical member. The projected 
portion moves in the cam groove. The projected portion and 
the cam groove are disposed in a space blocked by the O-ring. 

15 Therefore, in the first aspect, even when the container 

such as a glove box is destroyed, by only rotating the slide 
pin relative to the cam member, the projection of the elastic 
piece is disengaged from the locking hole on the side of the 
cam member* Therefore, successively, when the slide pin 

20 retracted from the cam member, the slide pin can be reused. 
Due to this fact, also a drive mechanism including the cammember 
urging the slide pin to project and retract can be removed from 
the container* Therefore, a drive mechanism including the cam 
member can also be reused. Further, by easily removing the 

25 slide pin, the maintenance is improved. 

8 
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In the second aspect of the invention, the slide pin is 
swingably connected. Thereby, in the case of assembling, the 
lock apparatus can sufficiently deal with the shape of the 
container and the position of the hole of the container. When 
5 a front wall side of the container is constituted by an outer 
member and an inner member, the both members can be jointed 
by impulse weld, hsat weld and so on easily. In the third aspect, 
by bringing the elastic piece of the cam member into elastic 
contact with the stopper piece of the slide pin, rattling of 

10 the slide pin can be prevented . In the fourth aspect, bypresence 
of the rib wall for preventing erroneous assembly, erroneous 
assembly of the pair of left and right slide pins to the cam 
members can be prevented. 

In the fifth aspect of the invention, even when an operator 

15 lets go the operation handle after the container member is made 
in an opening state, the restraining state by the movement 
conversion mechanism is released. Then, upon receiving the 
urging spring pressure, the slide pin rapidly projects in a 
direction of the lockportion together with the inner cylindrical 

20 member. However, at this time, the O-ring slide-contacts with 
the outer cylindrical member and the inner cylindrical member 
simultaneously to apply restrain force to a relative movement 
between the outer cylindrical member and the inner cylindrical 
member . Thereby, it is prevented that stoppers for restraining 

25 projection amount collide each other to cause large impact sound. 
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Also, the O-ring is used as a unit for providing the restraining 
force . Since the O-ringmay be selected from standard products, 
the lock apparatus is economical* In addition, fluctuation 
in dimension between the outer cylindrical member and the inner 
5 cylindrical member can be absorbed. 

In the sixth aspect of the invention, the O-ring can be 
attached to the containing groove. Thus, the o-ring is surely 
supported. In the seventh aspect of the invention, the 
containing groove is formed in a recessed shape to isolate the 

10 O-ring. Thus, the O-ring is supported more surely - In addition, 
even if the O-ring is broken, the O-ring is not brought into 
other portions* In the eighth aspect of the invention, the 
movement conversion mechanism includes the cam groove and the 
projected portion and the containing groove communicates with 

15 the cam groove. Thus, the movement conversion mechanism can 
be downsized. In the ninth aspect of the invention, the 
projected portion and the cam groove, which make up for the 
movement conversion mechanism, are disposed in a space blocked 
by the O-ring. Thus, it is effectivelyprevented to cause impact 

2 0 sound. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is an exploded perspective view showing a lock 
apparatus according to a first embodiment of the invention. 
25 Fig. 2 is a sectional view of an operation handle. 
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Fig. 3A is a front view enlarging an essential portion 
showing a structure of a rear end portion of a slide pin and 
Fig. 3(B) is a side view thereof. 

Fig. 4A is a front view of a cam member/ Fig. 4B is a 
5 plane view of the cam member/ Fig. 4C is a rear view of the 
cam member, Fig. 4D is a sectional view taken along a line A-A 
of Fig. 4A and Fig. 4E is a sectional view taken along a line 
B-B of Fig. 4C. 

Fig- 5 is a rear view partially cut away to show a state 
10 in which the cam member is contained in a cylindrical portion 
of the operation handle and a front end portion thereof having 
a square tubular shape is outwardly projected by a compression 
coil spring. 

Fig. 6 is a rear view partially cut way to show a state 
15 in which the cammember is retracted into the cylindrical portion 
of the operation handle against spring pressure of the 
compression coil spring. 

Fig. 7 is a perspective view showing a state of assembling 
a lock apparatus. 
20 Fig. 8 is a plane view showing a state in which a front 

end portion of the slide pin is engaged with a lock hole of 
an instrument panel . . 

Fig. 9 is a plane view showing a state in which the front 
end portion of the slide pin is retracted from the lock hole 
25 of the instrument panel. 

11 
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Fig. 10A is showing a state in which a projection of the 
slide pin is locked by a locking hole of the cam member and 
Fig. 10 (B) is showing a state in which the slide pin is rotated 
to thereby disengage the projection thereof from the locking 
5 hole of the cam member. 

Fig. 11 is an exploded perspective view to show a lock 
apparatus according to a second embodiment of the invention* 

Fig. 12 is a sectional view taken along a line C-C of 
an operation handle in Fig. 11. 
10 Fig. 13A is a front view enlarging an essential portion 

showing a structure of a rear end portion of the slide pin and 
Fig. 13B is a side view thereof. 

Fig. 14A is a front view of the cam member, Fig. 14B is 
the plane view of the cam member, Fig. 14C is a rear view of 
15 the cam member, Fig. 14D is a sectional view taken along a line 
D-D of Fig. 14A and Fig. 14E is a sectional view taken along 
a line E-E of Fig. 14C. 

Fig. 15 is a rear view partially cut away showing a state 
in which the cam member is contained in a cylindrical portion 
2 0 of the operation handle and a front end portion thereof having 
a square tubular shape is outwardly pro j ected by a compression 
coil spring. 

Fig. 16 is a plane view showing a state of engaging a 
front endportion of the slidpin with a lock hole of an instrument 
25 panel. 
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Fig. 17 is a plane view showing a state of retracting 
the front end portion of the slide pin from the lock hole of 
the instrument panel by operating to swing the operation handle . 

Fig* 18 is an exploded perspective view to show a center 
5 lock apparatus according to a third embodiment of the invention. 

Fig. 19 is a perspective view of an essential portion 
showing a state of integrating- the center lock apparatus to 
a glove box main body B . 

Fig. 20 shows a circular recessed groove 12 5a of the cam 
10 member 104. 

Fig. 21 shows a recessed groove 125b, which can isolate 
the O-ring 124 , of the cam member 104. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
15 The invention will be described below based on an 

illus tratedpref erable embodiment in details . A lock apparatus 

according to embodiments of the invention is applicable to a 

glove box attached openably to an instrument panel of a vehicle. 

The lock apparatus according to the embodiments of the invention 
20 is based on the premise that a glove box main body thereof is 

supported axially at a hollow of the instrument panel. 

(First Embodiment) 

Further, as shown in Fig. 1, a lock apparatus according 

to a first embodiment includes an operation handle 1, a support 
25 frame 2, a pair of left and right slide pins 3, a pair of left 
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and right cam members 4, and two compression coil springs 5. 
The operation handle 1 is supported to be swingable inside a 
recessed portion defined in a front wall of a glove box main 
body. The support frame 2 is used to screw the operation handle 
5 1 to an attachment wall extending to inside of the recessed 
portion* The cam members 4 urge the slide pins 3 to project 
and retract, respectively. The compression ceil springs 5 urge 
the slide pins 3 in directions of lock holes defined in an 
instrument panel/ respectively. 

10 As shown also in Fig. 2, on a rear surface side of the 

operation handle 1 , a pair of left and right cylindrical portions 
6 each for containing the slide pin 3 and the compression coil 
spring 5 are formed integrally- Inner faces of each cylindrical 
portion 6 opposed to each other are formed thereon a pair of 

15 projected portions 7 , which move in cam grooves 18 of the cam 
member 4 described later. The support frame 2 is formed a 
plurality of screw holes 8 on a rear surface side thereof and 
is continuously formed bend walls 9 bent to extend in a direction 
of the cylindrical portions 6 at both side edges thereof. 

20 Openings 10 for permitting the front end of the cam member 4 
to go in and out the openings 10 are defined at central portions 
of the bend walls 9, respectively. 

The pair of left and right slide pins 3 are formed 
symmetrically. Basically, as shown in Fig. 3, a rear end portion 

25 thereof has a bifurcated structure of elastic pieces 11 formed 
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with parallel- Each elastic piece 11 is formed on an outer 
surface thereof aprojection 12 detachably engaged with a locking 
hole 15 of the cam member 4 described later. A stopper piece 
13 for being brought into elastic contact with an elastic contact 
5 piece 1 6 of the cammember 4 , described later, is providedbetween 
the elastic pieces 11 , with being offset from a center by a 
predetermined distance. 

Further, the cammember 4 is formed symmetrically . 
Basically, as shown in Fig. 4, a front end portion of the cam 

10 member 4 is formed in a square tubular shape and a rear end 
portion of the cam member 4 is formed in a cylindrical shape. 
A flange portion 14 is a boundary between the front and rear 
end portions of the cam member 4. The front end portion 4a 
having the square tubular shape is formed the locking holes 

IS 15 detachably engaging with the projections 12 of the slide 
pin 3 on upper and lower side surfaces of the square tubular 
shape, and is formed the elastic contact piece 16 brought into 
elastic contact with the stopper pieces 13 on one of the other 
pair of opposed side surfaces of the square tubular shape, and 

20 is formed a rib wall 17 on an inside of rest of the side surface 
of the square tubular shape for preventing erroneous assembly. 

Further, the rear end portion 4b having the cylindrical 
shape is formed a pair of the cam grooves 18 having the same 
shape on an outer periphery thereof. When the projected 

25 portion 7 formed on the inner surface of the cylindrical portion 
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6 is moved along a groove edge of the cam groove 18, the cam 
member 4 itself is pro j ected and retracted within the cylindrical 
portion 6 in response to a swing operation of the operation 
handle 1. Further, the cam groove 18 includes a guide portion 
5 18a for guiding the projected portion 7 into the cam groove 
18 and a lock portion 18b for locking the cam member 4 at a 
position of retracting the cam member 4 into the cylindrical 
portion 6. 

Therefore, when the lock apparatus having such a 

10 configuration is assembled/ first, the left and right 

compression coil springs 6 and the left and right cam member 
4 are individually contained in the respective cylindrical 
portions 6 on the operation handle 1. In this case, the rear 
end portions 4b having the cylindrical shape of the cam member 

15 4 are pushed into the cylindrical portions 6 while facing the 
corresponding projected portions 7 to insides of the guide 
portions 18a of the pair of cam grooves 18 formed on the outer 
peripheries of the rear end portions 4b having the cylindrical 
shape of the cam member 4 and rotated the cam member 4 in a 

20 predetermined direction. Thereby, the projected portion 7 are 
engaged with the cam grooves 18, As a result, as shown in Fig. 
5, the respective left and right cammember 4 are urged by spring 
pressure of the respective compression coil springs 5 in a state 
of projecting the front end portions 4 a having the square tubular 

25 shape to outside* 
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Successively, at this time, the support frame 2 is mounted 
on the operation handle 1 under this state. In this case, when 
the respective cam members 4 are pushed while rotating and the 
projected portions 7 engaged with the cam grooves 18 are shifted 
5 to the lock portions 18b of the cam grooves 18 against spring 
pressure of the compression coil spring 5, the entire cammembers 
4 are substantially contained in the cylindrical portions 6 
as shown in Fig. 6. Then, as shown in Fig. 7, the support frame 
2 is fitted to cover the rear surface side of the operation 

10 handle 1 under the containing state, the cam members 4 are 
recovered to the original state and the rear end portions of 
the slide pin 3 are fitted to the front end portions 4a of the 
respective cammember 4 having the cylindrical shape . Thereby, 
the lock apparatus is achieved. At this time, the left and 

15 right slide pins 3 are not erroneously assembled * If an operator 
tries to assemble the slide pin 3 in a erroneous manner, the 
stopper pieces 13 of the slide pin 3 is brought into contact 
with ttie r ib wall 17 for preventing erroneous assembly. 

In such a state, when the rear end portions of the slide 

2 0 pins 3 are fitted to the front end portions 4a having the square 
tubular shape of the cam member 4, the projections 12 formed 
on the elastic pieces 11 of the slide pins 3 having the bifurcated 
shape are engaged with the locking holes 15. Therefore, the 
slide pins 3 are prevented to be drawn out from the cam member 

25 4. Simultaneously, the slide pins 3 are connected with the 

17 
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cam member 4 so as to be swingable because the engagement between 
projections 12 and locking holes 15 play role as pivot . Further, 
under this state, the elastic contact pieces 16 on the cammembers 
A are brought into elastic contact with the stopper pieces 13 
5 provided between the elastic pieces 11. Therefore, although 
the slide pin 3 is swingable, the rattling thereof is effectively 
prevented. 

The support frame 2 is screwed on the attachment wall 
extending to the inside of the recessed portion of the instrument 

10 panel while passing the front end portions of the respective 
slide pins 3 to through holes Ba formed on side surfaces of 
the glove box main body B, Thereby, the operation handle 1 
is rotatably supported on the recessed portion . Accordingly, 
the lock apparatus can be subjected to actual use. In a state 

15 where the operation handle 1 is not operated to swing, as shown 
in Fig. 8, the pair of left and right slide pins 3 are projected 
by urge spring pressure to engage with the lock holes H of the 
instrument panel P. Therefore, the glove box main body B is 
locked in the closed state. 

20 Further, in the case that a locked state is released, 

the operation handle 1 is held and pulled up. Thereby, the 
projected portions 7 in the cylindrical portions 6 are moved 
along the groove edges of the corresponding cam grooves 18 to 
retract the cam members 4 into the cylindrical portions 6. 

25 Therefore, as shown in Fig. 9, the front end portions of the 
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respective slide pins 3 are retracted from the lock holes H 
of the instrument panel P and the glove box main body is permitted 
to rotate in the opening direction. 

Further, even when the glove box main body B is broken 
5 in such a using state, as shown in Fig. 10, by only rotating 
the slide pin 3 relative to the cam member 4, the projection 
12 of the elastic piece 11 is detached form the locking hole 
15 on the cam member 4- Therefore, when the slide pin 3 is 
removed from the cam member 4, it is needless to say that the 

10 slide pin 3 can be reused . Due to this fact, releasing to screw 
the support frame 2 on the attached wall, a drive mechanism 
including the cam member 4 urging the slide pin 3 to project 
and retract can also be detached from the glove box main body 
B, Therefore, the drive mechanism including the cam member 

15 4 can also be reused. Further, by easily removing the slide 
pin 3, maintenance thereof is also easy* When a cylinder lock 
provided at a vicinity of the operation handle 1 or the support 
frame 2 is reused, it is not necessary to destroy the operation 
handle 1 or the support frame 2. 

20 As described above, according to the first embodiment 

of the invention, with the above-described configuration, even 
when the container such as the glove box is broken, by only 
rotating the slide pin relative to the cammember, the proj ection 
of the elastic piece is detached from the locking hole on the 

25 cam member. Therefore, it is needless to say that when the 
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slide pin is removed from the cam member, the slide pin can 
be reused. Due to this fact, the drive mechanism including 
the cam member for urging the slide pin to project and retract 
can also be removed from the container. Therefore, a drive 
5 mechanism including the cammember can also be reused. Further , 
by easily removing the slide pin, maintenance thereof is also 
easy* 

(Second Embodiment) 

As shown in Fig. 11, a lock apparatus according to a second 

10 embodiment includes an operation handle 101, a support frame 
102, a pair of left and right slide pins 103, a pair of left 
and right cam members 104, two compression coil springs 105, 
and O-rings 124. The operation handle 101 is disposed inside 
a recessed portion defined in a front wall of a glove box main 

15 body to open and close the glove box main body. The support 
frame 102 is screwed on an attachment wall extending to inside 
of the recessed portion and supports the operation handle 101 
to be swingable. The cam members 104 urge the slide pins 103 
to project and retract, respectively. The compression coil 

20 springs 105 urge the slide pins 103 in directions of lock holes 
defined in an instrument panel, respectively. The O-rings 12 4 
are attached to the cam members to proved a braking force 
described later. 

Also as shown in Fig. 12, on a back surface side of the 

25 operation handle 101 , a pair of left and right cylindrical 
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portions 10 6, which have bottom plates and serve as outer 
cylindrical members, are formed integrally. Each of 
cylindrical portions 106 can contain the cam member 104 and 
the compression coil spring 105. A pair of projected portions 
5 107 moving in cam grooves 120 of the cam member 104, described 
later, are formed on inner surfaces of each cylindrical portion 
106. In the case of forming each projected portions 107 having 
a cylindrical shape, slits 109 are formed in a longitudinal 
direction of each cylindrical portion 106. Then, one of the 

10 projected portions 107 is formed on an edge of an inner periphery 
of an opening of the slits 109 and the other of the projected 
portion 107 is formed on an inner surface of the cylindrical 
portion 106 to be opposed to the one projected portion 107. 
It is noted that the projected portions 107 and the cam grooves 

15 120 cooperate with each other to serve as a motion conversion 
mechanism for converting a swing motion of the operation handle 
101 into linear motions of the slide pins 103, as described 
later. 

Particularly, since the above-described operation handle 
20 101 is adopted in the second embodiment, it becomes possible 
to form the projected portions 107 in the following manner. 
A semi -cylindrical shape constituting a half of the one of the 
projected portions 107 having the cylindrical shape is formed 
on the periphery edge of the slit 109. Thereby, a first die 
25 having a contour shape of the slit 109 in the cross section 
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thereof is moved in a direction intersecting with the inner 
surface of the cylindrical portion 106, In addition, a second 
die is moved in an axial direction of the cylindrical portion 
106. Th© second die has a contour shape of the inner surface 
5 of the cylindrical portion 106 in the cross section thereof, 
includes a projected portion of a semicircular shape at an end 
surface thereof, and has a groove of a semicircular shape at 
a ridge line portion thereof- When the semicircular shape of 
the first die and the pro j ected portion of the second die having 

10 the semicircular shape are engaged with each other, a groove 
having a cylindrical shape is defined on the inner surface of 
the cylindrical portion 106 by the first die and the second 
die. This groove having the circular shape molds the one 
projected portion 107 . Therefore, it becomes possible to form 

15 the cylindrical portion 106 and the one projected portion 107 
simultaneously . 

Further, the other pro j ected portion 107 is disposed at 
the opposed position of the inner surface of the cylindrical 
portion 106. A groove having a semicircular shape, which 

2 0 constitutes a half of the other pro j ected portion 107, is formed 
on the edge surface of the first die. A groove having a 
semicircular shape, which is located symmetrically with respect 
to a center axis line of the cylindrical portion 106, is formed 
on the ridge line portion of the second die. When the 

25 semicircular shape of the first die and the projected portion 
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of the second die having the semicircular shape are engaged 
with each other, two grooves of a circular shape are formed 
at opposed positions of the cylindrical portion 106 . Therefore, 
the other projected portion 107 is formed simultaneously. 
5 Accordingly, in the second embodiment, the pair of 

projected portions 107 arranged as described above and the 
operation handle 101 are formed simultaiieously. The center 
axis of the cylinder of the one projected portion 107 and the 
center axis of the cylinder of the other projected portion 107 

10 overlap each other. Therefore, the center axes of the circular 
cylinders of the pair of projected portion 107 are orthogonal 
to the center axis of the cylindrical portion 106, As a result, 
the outer periphery of the cylinder of the projected portion 
107 becomes in parallel with the cam groove 12 0 of the cam member 

15 104, described later* Therefore, the projected portion 107 
can smoothly slide on the cam groove 12 0. 

The support frame 102 is formed a plurality of screw holes 
110 on a rear surface thereof and is continuously formed bend 
walls 111 bent to extend in a direction of the cylindrical 

20 portions 106 at both side edges thereof. Openings 112 fox 
permitting front end of each cam member 104 to go in and out 
are defined at central portions of the bend walls 111, 
respectively. 

The pair of left and right slide pins 103 are formed 
25 symmetrically each other. Basically, as shown in Fig. 13, a 
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through hole 113 for engaging with a connection piece 118 of 
the cam member 104, described later, is formed at a rear end 
\ portion of the slide pins 103. Also, projections 114 for 

engaging with locking holes 117 of the cam member 104, described 
5 later, are formed on outer surfaces of upper and lower walls, 
which define the through hole 113, respectively. Further, when 
the operation handle 101 is arranged at center of the glove 
box main body B, shape of the respective left and right slide 
pins 103 are the same. However, when the operation handle 101 

10 is arranged to offset to either of left and right sides, the 
shapes of the left and right slide pins 103 are not the same. 
Therefore, on the side surface of the rear end portion thereof 
a recessed groove 123 is formed for preventing erroneous assembly 
of the left and right slide pins 103 when the slide pins 103 

15 are assembled. Further, a front end portion of the slide pin 
103 includes an inclined surface to facilitate to engage the 
slide pin 103 with a lock hole provided on the instrument panel 
when the glove box main body B is rotated to the direction of 
the instrument panel. Therefore, the slide pin 103 itself 

2 0 includes an assembly direction and the above-described recessed 
groove 123 operates effectively for preventing erroneous 
recognition of the assembly direction. 

The cammembers 104 are formed symmetrically. Basically, 
as shown in Fig. 14, a front end of the cam member 104 is formed 

25 in a square tubular shape and a rear end of the cam member 104, 
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which serves as an inner cylindrical member, is formed in a 
cylindrical shape- A flange portion 1X6 is a boundary between 
the front and rear end sides of the cam member 104. The front 
end portion 104a having the square tubular shape is formed the 
5 locking holes 117 detachably engaging with the projections 114 
of the slide pin 103 on upper and lower side surfaces of the 
square tubular shape, and is formed the connection piece 118 
for engaging with the through hole 113 on one of the other pair 
of opposed side surfaces of the square tubular shape, and is 

10 formed a rib wall on an inside of rest of the side surface for 
preventing erroneous assembly. 

Further , a rear end portion 104b having the cylindrical 
shape is formed the cam groove 120 having a substantial right 
triangle shape and a guide groove 120a in parallel with the 

15 axis line of the cam member 104 on an outer periphery thereof. 
The cam groove 12 0 and the guide groove 120a are formed to have 
the same depth with partitioned by a wall. A path for 
communicating the cam groove 120 with the guide groove 12 0a 
is defined in the vicinity of the flange portion 116. The guide 

20 groove 120a reaches an end face of the rear end portion 104b 
of the cylindrical shape. When the cam member 104 is moved 
in the axis line direction, the above-described projected 
portion 107 is brought from the side of the end face into the 
guide groove 120a and passes through the path and is introduced 

25 into the cam groove 120 having the substantial right triangle 
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shape. After assembling the lock apparatus, when the operation 
handle 101 is held and pulled up, the projected portion 107 
is moved in a sliding contact state along a groove edge of the 
oblique side of the substantial right triangle shape forming 
5 the cam groove 120. Further, the rear end portion 104b of the 
cylindrical shape is also formed the cam groove 120 and the 
guide groove 120a similar to the above-described at a position 
rotated by 180° around the axis line. Therefore, the pair of 
projected portion 107 are introduced into the corresponding 

10 cam grooves 120. 

Further, in the rear end portion 104b having the 
cylindrical shape, a part of a wall defining the oblique side 
of the groove edge of each cam groove 120 is cut off to form 
a containing groove 125 for mounting the O-ring 12 4 on a root 

15 side of the flange portion 116. Thereby, the containing groove 
125 is communicated with the cam groove 120. However, the 
invention is not limited to this example. As shown in Fig. 
20 and Fig. 21, the containing groove 125 may be formed to be 
a circular recessed groove 125a or a recessed groove 125b having 

20 a ring-like shape capable of isolating the O-ring 124 arbitrarily 
in accordance with the embodiment. Particularly, in the case 
of the recessed groove 12 5b having a ring-like shape, there 
is no fear that the O-ring 124 is detached from the containing 
groove 125 having the recessed shape. Even when the O-ring 

25 124 is broken, there is no fear that the broken O-ring 124 is 
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brought to other portion and that the O-ring is twisted when 
the braking force is exerted. At any rate, by forming the 
containing groove 125 at the rear end portion 104b having the 
cylindrical shape of the earn member 104, the cam member 104 
5 including the rear end portion 104b having the cylindrical shape 
can be downsized. 

In addition, although the operation handle 101 according 
to the second embodiment is not provided with a cylinder lock, 
an operation handle may be provided with a cylinder lock between 

10 the pair of cam members 104. in this case, the pair of cam 
members 104 and the cylinder lock are arranged to be offset 
from each other in upper and lower directions . 

Accordingly, in the case of assembling the lock apparatus 
having such a configuration, first, the O-rings 124 is mounted 

15 in the respective containing grooves 125 of the cam members 
104. Under this state, the left and right compression coil 
springs 105 and the left and right cam members 104 are 
individually inserted into the respective cylindrical portion 
106 of the operation handle 101. In this case, the rear end 

2 0 portion 104b having the cylindrical shape of the cam member 
104 is pushed into the cylindrical portion 106 while facing 
the corresponding projected portions 107 to the guide grooves 
120a of the pair of cam grooves 120 formed at the outer periphery 
of the rear end portion 104b having the cylindrical shape of 

25 the cam member 104, and is rotated in a predetermined direction. 
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Thereby, the projected portion 107 are engaged with the cam 
grooves 120. As a result, as shown in Fig, 15, the respective 
left and right cam member 104 are urged to project the front 
end portions 104a having the square tubular shape to outside 
5 by spring pressure of the respective compression coil springs 
105. 

Successively, at this time, the support frame 102 is 
assembled to the operation handle 101 under this state. In 
this case, when the respective cam member 104 are pushed into 
10 the cylindrical portions 106 linearly and the support frame 
102 are fitted to cover the rear face side of the operation 
handle 101, the support frame 102 is assembled to the operation 
handle 101. 

Therefore, successively, when the support frame 102 is 
15 screwed on the attaching wall extending at inside of the recessed 
portion of the glove box main body B under this state, the 
operation handle 101 is swingably supported on the recessed 
portion * 

After the support frame 102 is screwed on the attaching 
20 wall, when the operation handle 101 in an opened state is closed, 
a state of pulling the cam member 104 into the cylindrical portion 
106 is released and the front end portions 104a having the square 
tubular shape of the cam member 104 are outwardly projected 
from the openings 112 of the support frame 102. Therefore, 
25 successively, when the front end port ions 104a having the square 
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tubular shape of the respective cam member 104 are fitted to 
the rear end portions of the respective left and right slide 
pins 103, the lock apparatus is assembled. At this time, the 
rib wall 119 for preventing erroneous assembly can be inserted 
5 into the recessed groove 123 defining the through hole 113 of 
the guide pin 3 by fitting. Even when the left and right slide 
pins 103 are inserted thereinto erroneously with wrong inserting 
directions, a side wall of a wall portion which is not provided 
with the recessed groove 123 is brought into contact with the 

10 rib wall 119 and the insertion cannot be carried out . Therefore, 
the left and right slide pins 103 are not erroneously assembled. 

Further, in such a state, when the rear end portion of 
the slide pin 103 is engaged with the front end portion 104a 
having the square tubular shape of the cam member 104, the 

15 projections 114 formed on the slide pin 103 are engaged with 
the locking holes 117. Therefore, detachment thereof can 
effectively be prevented. At the same time, the connection 
pieces 118 on the cammember 104 areprese-f itted into the through 
hole 113 of the slide pin 103, and the front end square portion 

20 of the connection piece 118 are pushed to widen the inner surf ace 
of the through hole 113. Therefore, rattling of the slide pin 
103 can also effectively be prevented* 

Accordingly, thereby, the lock apparatus is subjected 
to actual use. In a state where the operation handle 101 is 

25 not operated to swing, as shown in Fig. 16, the pair of left 



29 



03-11- 5; 4 ; 5 9PM; NGB 



McGINN & GIBB ; 81 35561 3954 



# 32/ 69 



and right slide pins 103 are pro j ectedby the urge springpressure 
of the compression coil springs 105 and engaged from through 
holes Ba defined on side surfaces of the glove box main body 
B into lock holes H of the instrument panel P. Therefore, thereby/ 
5 the glove box main body B is locked in the closed state. 

Further/ in the case of releasing such a locked state, 
when the operation handle 101 is held and pulled up, the projected 
portions 107 in the cylindrical portions 106, which operate 
with the swing of the operation handle 101, is moved along the 

10 groove edges of the oblique sides of the corresponding cam 
grooves 12 0 , and the cam member 104 is retracted into the 
cylindrical portion 106. Therefore, as shown in Fig. 17, the 
front end portions of the respective slide pins 103 are retracted 
from the lock holes H of the instrument panel P and the glove 

15 box main body B is permitted to swing in the opening direction. 

Further, at this time, when the operator lets go the 
operation handle 101, the restraint between the projected 
portions 107 of the cylindrical portion 10 6 rotated 
cooperatively therewith and the cam grooves 120 is released. 

20 Then r the operation handle 101 is going to swing rapidly in 
the reverse direction along with the cylindrical portion 106 
by the spring pressure of the compression coil springs 105. 
At the same time, also the slide pin 103 are going to be projected 
in directions of the lock holes H rapidly by receiving the urge 

25 springpressure of the compression coil springs 10S, However, 
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according to the second embodiment, the O-rings 124 are brought 
into sliding contact simultaneously with the inner surfaces 
of the cylindrical portions 106 of the operation handle 101 
constituting the outer cylindrical member and the outer surfaces 
5 of the rear end portions 104b having the cylindrical shape of 
the cam members 104 constituting the inner cylindrical member ♦ 
Therefore, due to the sliding resistance (braking force) of 
the O-rings 124, the operation handle 101 slowly returns to 
swing in a direction of a non-operating position. Thereby, 

10 the stoppers for restricting the amount of projecting the slide 
pin 103, that is, in this case, the operation handle 101 and 
the support frame 102 do not strongly collide each other. 
Therefore, a concern of emitting the large impact sound as in 
the prior art is sufficiently restrained. There is not the 

IS concern that the impact sound reminds the operator of destruction 
of the apparatus and gives the uneasy feeling, the distrustful 
feeling or the unpleasant feeling. 

Conversely, when the opened glove box ma in body B is closed, 
the glove box main body B is swung in the closing direction, 

20 At this time, the front end portions of the respective slide 
pins 103 projected in the directions of the lock holes H are 
brought into contact with wall faces of the instrument panel 
P opposed to each other. Then, the front end portions of the 
respective slide pins 103 pass through the wall faces while 

25 temporarily retracting linearly. Finally the front end portion 
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of each slide pin 103 is engaged with the lock holes H of the 
instrument panel P by the urge spring pressure of the compression 
coil springs 105. Therefore, thereby, the glove box main body 
is locked in the above-described closed state. 
5 In this case, the pro j ectedportions 1 07 in the cylindrical 

portion 106 are moved linearly in cam grooves 120 through 
shortcut to retract the cam members 104 into the cylindrical 
portion 106. Therefore, when the slide pin 103 are engaged 
with the lock holes H, the slide pin 103 are going to project 

10 in direction of the lock holes H rapidly by the urge spring 
pressure of the compression coil springs 105. However, 
similarly, the O-rings 124 are brought into sliding contact 
simultaneously with, the inner surfaces of the cylindrical 
portion 106 of the operation handle 101 and the outer surfaces 

15 of the rear end portions 104b having the cylindrical shape of 
the cam members 104* Therefore, due to the sliding resistance 
of the O-rings 124, the cam members 104 are slowly projected 
in the direction of the lockholes H, in insides of the cylindrical 
portion 106. Thereby, the stoppers for restricting the 

20 projection amount, that is, in this case, the cam groove 120 
and the proj ectedportion 107 do not strongly collide each other . 
Therefore, also in this case, a concern of emitting large contact 
sound is sufficiently restrained. There is not the concern 
that the impact sound reminds the operator of destruction of 

25 the apparatus to give the uneasy feeling, the distrustful feeling 
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or the unpleasant feeling. 

That is, according to the second embodiment , as described 
above, a single piece of the O-ring 124 simultaneously provides 
the sliding resistance against the swing movement of the 
5 operation handle 101 and the sliding resistance against the 
linear movement of the slide pin 103 to enable to effectively 
restrain emitting the impact sound in two operational modes. 
Therefore, it is needless to say that the second embodiment 
is naturally extremely rational and effective. If a soft buffer 
10 member is going to be used in place of the O-ring 124, not only 
the buffer member must be pasted on entire regions of impact 
faces of the respective stoppers but also when the buffer member 
is destroyed, a displacement in the restricting position may 
be caused. 

15 Further, according to the configuration of arranging the 

O-ring 124 between the cylindrical portion 106 of the operation 
handle 101 and the cam member 104 connecting the slide pin 103, 
not only a space needs not to provide by other portion but also 
operation of assembling the O-ring 124 to the glove box main 

20 body B is facilitated. Even when a fluctuation is produced 
between the inner diameter of the cylindrical portion 106 of 
the operation handle 101 and the outer diameter of the rear 
end portion 104b of the cam member 104 having the cylindrical 
shape, also the fluctuation can effectively be absorbed. 

25 Further, even when grease is pasted on the O-ring 124, the grease 
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needs not to paste on the slide pin 103 or the like, which have 
lots of chance to touch by the hand- Further, the sufficient 
sliding resistance is achieved by the elasticity of the O-ring 
124 itself. Therefore, it is not necessary to use grease having 
5 high viscosity, which is liable to harden at low temperatures. 
Further, the O-ring 124 can freely be selected from standard 
products and therefore, the O-ring 124 is not only economical 
but also excellent in general purpose performance. 
(Third Embodiment) 

10 Next, a lock apparatus according to a third embodiment 

will be described. The lock apparatus according to the third 
embodiment is different from the lock apparatus of the second 
embodiment in that it has been developed as a center lock 
apparatus for a glove box. A basic structure of the lock 

15 apparatus according to the third embodiment is similar to that 
of the second embodiment. That is, as shown in Fig. 18, the 
lock apparatus includes the operation handle 101, the support 
frame 102, the slide pin 103, the cam member 104, the compression 
coil spring 105 and the O-ring 124. 

20 However, since the third embodiment has been developed 

as the center lock apparatus, which have the operation handle 
101 with a vertical swing axis, a single piece of the cylindrical 
portion 106 is formed on a rear surface side thereof. A single 
piece of the cam member 104 having the containing groove 125 

25 mounted with the O-ring 124 and a single piece of the compression 
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coil spring 105 are inserted into the single piece of the 
cylindrical portion 106 in up and down directions. One of the 
bend walls 111 of the support frame 102 is formed the opening 
112 in the rectangular shape for permitting the front end portion 
5 104a having the square tubular shape of the single piece of 
the cam member 104 to go in and out the opening 112. The other 
bend walls 111 is formed a support hole 127 in the circular 
shape for supporting a shaft portion 126 provided at a bottom 
surface of the cylindrical portion 106 of the operation handle 

10 101. The slide pin 103 is formed to have a short length, which 
allows the slide pin 103 to be detachably engaged with a striker 
12 8 disposed in a hollow of the instrument panel P. 

Therefore, also in the case of assembling the lock 
apparatus having such a configuration, first, the O-ring 124 

15 is mounted to the containing groove 125 on the side of the single 
piece of the cam member 24. Under this state, the single piece 
of the compression coil spring 105 and the single piece of the 
cam member 104 are inserted into the cylindrical portion 106 
of the operation handle 101. When the projected portion 107 

20 is inserted into the cam groove 12 0 while rotating the cammember 
104, the single piece of the cammember 104 is urged to project 
outwardly the front end portion 104a having the square tubular 
shape by the spring pressure of the compression coil spring 
105. 

25 Hence, the support frame 102 is assembled to the operation 
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handle 101 under the state. In this case, similar to the second 
embodiment, after the entire cam member 104 is pulled into the 
cylindrical portion 106, when the support frame 102 is fitted 
to cover the rear face side of the operation handle 101 by 
5 utilizing the state, the support frame 102 is assembled to the 
operation handle 101. Therefore, successively, when the 
support frame 102 is screwed on the attaching wall extending 
at inside of the recessed portion of the glove box main body 
B, as shown in Fig. 19, the operation handle 101 is swingably 

10 supported on the side of the recessed portion. 

Thereby, the lock apparatus according to the third 
embodiment is subjected to actual use. In the state where the 
operation handle 101 is not operated to swing, although not 
specifically illustrated, the slide pin 103 is projected by 

15 the urge spring pressure of the compression coil spring 105 
and is engaged with the striker 128 on the instrument panel 
P. Thereby, the glove box main body B is locked in the closed 
state. 

Further, in the case of releasing the locked state, when 
20 the operation handle 101 is held and pulled, the projected 
portion 107 in the cylindrical portion 106 is moved along the 
groove edge of the oblique side of the corresponding cam groove 
120 to pull the cam member 104 into the cylindrical portion 
106. Therefore, the front end portion of the slide pin 103 
25 is retracted from the striker 128 on the instrument panel P. 
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Then, the glove box main body is permitted to swing in the opening 
direction. 

Further, at this time, when the operator lets go the 
operation handle 101 r the constraint between the projected 
5 portion 107 of the cylindrical portion 106 rotated cooperatively 
therewith and the cam groove 12 0 is released. The operation 
handle 101 is going to swing rapidly in the reverse direction 
together with the cylindrical portion 106 by the spring pressure 
of the compression spring 105. At the same time, also the slide 

10 pin 103 is going to be projected in the direction of the striker 
128 by receiving the urge spring pressure of the compression 
coil spring 105. However, also in the third embodiment, the 
O-ring 124 is brought into sliding contact simultaneously with 
the inner surface of the cylindrical portion 106 of the operation 

15 handle 101 and the outer surface of the rear end portion 104a 
having the cylindrical shape of the cam member 104 . Therefore, 
due to the sliding resistance of the 0-ring 124, the operation 
handle 101 is slowly returned to swing in the direction of the 
non-operating position . Thereby, the stoppers for restricting 

20 the amount of projecting the slide pin 103, that is, the operation 
handle 101 and the support frame 102 do not strongly collide 
each other. Therefore, also according to the third embodiment, 
the concern of emitting large impact sound is sufficiently 
resolved . There is not the concern that the impact sound reminds 

25 the operator of destruction of the apparatus to give the uneasy 
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feeling, the distrustful feeling or the unpleasant feeling. 

Conversely, when the opened glove boxmainbody B is closed, 
the glove box main body B is rotated in the closing direction. 
At this time, the front end portion of the slide pin 103 is 
5 brought into contact with the striker 12 8 of the instrument 
panel P. The front end portion of the slide pin 103 passes 
through the striker 128 wiiile being temporarily retracted 
linearly- Finally the front end portion of the slide pin 103 
engages with the striker 128 of the instrument panel P from 

10 the inner side by the urge spring pressure of the compression 
coil spring 105. Thereby, the lock apparatus is locked into 
the above-described locked state. 

In this case, the pro j ected portion 107 in the cylindrical 
portion 106 is moved linearly in the cam groove 120 through 

15 shortcut to pull the cammember 104 into the cylindrical portion 
106, Therefore, when the slide pin 103 is engaged with the 
striker 128, regardless of the operation handle 101, the slide 
pin 103 is going to be projected in the direction of the striker 
12 8 rapidly by receiving the urge spring pressure of the 

20 compression coil spring 105. However, similarly, the O-ring 
124 is brought into sliding contact simultaneously with the 
inner surface of the cylindrical portion 106 of the operation 
handle 101 and the outer surface of the rear end portion 104a 
having the cylindrical shape of the cammember 104 . Therefore, 

25 due to the sliding resistance of the O-ring 124, the cammember 
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104 is slowly projected in the direction of the striker 128 
at inside of the cylindrical portion 106 . Thereby, the stoppers 
for restricting the projection amount, that is, the cam groove 
120 and the projected portion 107 do not collide each other. 
5 Therefore, there is not the concern that the impact sound reminds 
the operator of destruction of the apparatus to give the uneasy 
feeling, the distrustful feelina or the unpleasant feelina. 

As described in the second and third embodiments, one 
end of the cylindrical portion 106 has an opening side, and 

10 it is sealed by the O-ring 124 and the cam member 104- The 
other end of the cylindrical portion 10 6 has a bottom surface* 
Therefore, when the slit 109 is blocked, the cam groove 120 
and the projected portion 107, which serve as a sound source 
of the impact sound, can be completely blocked out the outside 

15. and be isolated. As described above, the cam groove 120 and 
theprojectedportionl07, which serve as themovement conversion 
mechanism, are disposed in a sealed space. Thereby, even when 
the impact sound occurs, the impact sound is not leaked from 
the inside of the cylindrical portion 106 to the outside thereof . 

20 Therefore, the lock apparatus further improving the silent 
characteristic can be provided. In this case, with regard to 
a method of blocking the slit 109, another member having the 
same shape as the slit 109 may be embedded into the slit 109. 
Alternatively, still another member for covering the entire 

25 cylindrical portion 106 or the entire rear surface of the 
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operation handle 101 may be also used as to block the slit 109, 
In the second and third embodiments, the cam groove 120 
is formed in the right triangle shape . A slide movement between 
a groove edge of the oblique side of the right triangle and 
5 the projected portion 107 causes the conversion of the swing 
movement of the operation handle 101 into the linear movement 
of the slide pin 103 under a normal use state. The same effect 
of the second and third embodiments can be obtained so long 
as the cam member 104 includes a groove edge having an angle 

10 with respect to a swing axis line other than the angle being 
parallel to or perpendicular to the swing axis line. In this 
case, a shape of the groove edge in a longitudinal direction 
may be a linear shape, a curved shape, or a free curved shape. 
This embodiment can be used so long as a straight line connecting 

15 both end positions of a sliding range of the projected portion 
107 is not parallel to or perpendicular to the swing axis line. 

In the second and third embodiments, the cam member 104 
is inserted into the cylindrical portion 106 of the operation 
handle 101 so that the entire outer surface of the O-ring 124 

20 slide-contacts with the inner surface of the cylindrical portion 
106. Alternatively, the invention can be used in such a case 
that the cylindrical portion 106 does not have a complete 
cylindrical shape but has an inner surface of a part of the 
cylindrical shape, that is, a semi-cylindrical shape and such 

25 cylindrical portion 106 slide-contacts with a part of the outer 
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surface of the O-ring 124. 

In the second and third embodiments/ as described above, 
the cam member 104 is inserted into the cylindrical portion 
106 of the operation handle 101. The projected portion 107 
5 formed on the inner surface of the cylindrical portion 106 and 
the cam groove 120 formed on the surface of the cam member 104 
convert the swing movement of the operation handle 101 into 
the linear movement of the slide pin 103. Alternatively, the 
cam member 104 maybe formed in a cylindrical shape and be formed 
10 the cam groove 120 on the inner surface thereof . The proj ected 
portion 107 maybe formed on an outer surface of the cylindrical 
portion 106, Then, the cylindrical portion may be inserted 
into the cam member 104 . With this alternative configuration, 
the swing movement of the operation handle 101 can be converted 
15 into the liner movement of the slide pin 103. Therefore, the 
same effect of the second and third embodiments can be obtained. 
In this case, the invention can be used so long as a gap is 
defined between the outer surface of the cylindrical portion 
106 and the operation handle 101 so that the cylindrical portion 
20 106 can be inserted into the cam member 104 or the cam member 
104 is formed in the semi-cylindrical shape to cover a part 
of the outer surface of the cylindrical portion 106. 

In the second and third embodiments, the swing axis of 
the operation handle 101 and the linear-movement axis of the 
slide pin 103 are the same axis as described above. In order 
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to expand design freedom, it may be possible to arrange the 
swing axis of the operation handle 101 and the linear-movement 
axis of the slide pin 103 in parallel to each other. In this 
case, the invention can be used so long as the cam member 104 
5 and the slide pin 103 are connected via a connection bar or 
the like. Thereby, since the swing movement of the operation 
handle 101 can be converted into the linear movement ^ of the 
slide pin 103, the same effect of the second and third embodiments 
can be obtained, 

10 Because of the same reason, it may be possible to arrange 

the swing axis of the operation handle 101 and the 
linear-movement axis of the slide pin 103 to be perpendicular 
to each other . In such case, in place of the movement conversion 
mechanism including the com groove 12 0 and the projected portion 

15 107, a rack-and-pinion mechanism or a piston- and- crank 

mechanism may be adopted as a movement conversion mechanism. 
The O-ring 12 4 is arranged to slide-contact with the inner 
surface of the outer cylindrical member constituting a rotating 
portion and the outer surface of the inner cylindrical member 

20 simultaneously. Thereby, a lock apparatus improving the silent 
_ characteristic can be provided. 

When the lock apparatus according to the second and third 
embodiments is applied particularly to the glove box attached 
openably to the instrument panel of the automobile, the lock 

25 apparatus can effectively restrain emitting of impact sound 
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reminding an operator easily of destruction of the apparatus 
itself. Such lock apparatus is very preferable, 
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